Necrotizing otitisexterna (OE) istraditionallyseen in elderlydiabetics andimmunocomptomisedpatients.During a Z-year period at our institution, we treated 6 patients with necrotizing OEwho were not diabetic, whowere not irnmunocompromised, andwhowererelativelyyoung (age range:27 to65yr; mean:42.8). ThenecrotizingOEin these patients was less aggressive but just as severe as its usual presentation in older diabetic or immunocompromised patients. All 6 patients had evidence of bony erosion on computed tomography of the temporal bones, although 4 had negative findings on technetium-99m scintigraphy. Fou r of the 6 patients required mastoid exploration and fascialatagrafting, and theother2 chosetoundergoextensivedaily microdebridementsand intravenous antibiotics follo wed by 6 weeks of oral antibiotics. We recommend that a diagnosis of necrotizing OE be kept in mind when evaluating any patient who presents with severe otalgia, particularly in thepresence of Pseudomonas aeruginosa infection of the external auditorycanal, edema, granulation tissue, and bonyerosio n.
Introduction
Necrotizing (malignant) otitis externa (OE) isan uncommon condition that is usually caus ed by Pseudomonas aeruginosainfection.It occurs mo stly in elderl y diab etics and immunocompromised patients.' Only occasionally have cases been reported in immunocompetent patients and younger individuals.' Necroti zing OE is characterized by severe unilateral otalgia, which is deep and Volume 88, Number 12 throbbing, and by persistent otorrhea, edema, granulation tissue, and bony erosion at the chondro-osseous junction in the external ear canal ." Necrotizing OE is resistant to analges ics and is worse at night. At our institution, we have observed a less aggressive but still severe form of necrotizing OE in nondiabetic, immunocompetent younger patients. In this article, we describe these cases, and we review some of the clinical . and diagnostic features of necrotizing OE.
Case reports
From 2000 through 2007, we diagnosed, treated, and followed 6 atypical patients with necrotizing OE in the Department of Otorhinolaryngolog y-Head and Neck . Sur gery at Beaumont Ho spital in Dublin, Ireland. The diagnosis was based on three criteria: (1) a severe, painful inflammation of the external auditory canal accompanied by exudate, edema, and granulation tissue; (2) a protracted course of at least 3 weeks during which time the patient did not respond to topical and/or systemic antibiotic therapy; and (3) evidence of bony erosion on computed tomography (CT) of th e temporal bone or a pos itive finding on technetium-99m (99mTc) methylene diphosphonate scintigraphy of the temporal bone.
The se cases were atypical in th at all 6 patients were nondiabetics (as confirmed by me asurements of fasting blood glucose levels), all were immunocompetent, an d as a gro up the y were genera lly younger than mo st patients with necrotizing OE. Patient 1.A 38-year-old m an pre sented with a 3-week history of right-sided otalgia, oto rr hea, periauricular swelling, and tri smus. Otoscop y revealed an extensi ve mucopurulent discharge,granulation tissue,and edem a. CT of the temporal bon e det ected evidence ofskull base osteomyelitis, which was confirm ed by a positive 99mTc scan. A swab culture grew P aeruginosa.
Th e ear was explored and debrided, and a large radical m astoid cavity was created. Fascia lata was harvested and used to line the cavity. The patient responded www.entjournal.com · 1261 very well to treatment, and he was prescribed oral ciprofloxacin for 6 weeks. At 4 years of follow-up, he remained asymptomatic. Patient 2. A 27-year-old woman presented with persistent bilateral otalgia, otorrhea,and headache. She had undergone numerous microdebridements and several courses of drug therapy with topical and systemic antibiotics, including aminoglycosides. Otoscopy revealed that both external auditory canals were edematous, and extensive granulation tissue and exposed bone were see.n at the chondro-osseous junction. A swab culture grew P aeruginosa that was sensitive to ciprofloxacin. CT of the temporal bones showed evidence of bony erosion, and findings on 99mTc scanning were abnormal.
The patient underwent bilateral mastoid explorations, which revealed extensive granulation in the mastoid and middle ear segments. A radical mastoid cavity was created and lined with harvested fascia lata graft. Her symptoms resolved, and she was asymptomatic at 2.5 years of follow-up.
Patient 3. A 53-year-old woman presented with recurrent, persistent right-sided otalgia, otorrhea, and headache. She had visited the outpatient clinic for several debridements and treatment with topical and systemic antibiotics. Still, she remained symptomatic, and otoscopy revealed extensive edema, granulation tissue , and exposed bone. Swab cultures failed to grow any micro-organisms. CT ofthe temporal bonesshowed bony erosion ofthe external auditory canal, but findings on 99mTc scanning were normal.
The patient underwent a cortical mastoidectomy and a bony meatoplasty, and a fascia lata graft was used to line the cavity.She remained asymptomatic at the 6-year follow-up.
Patient4.A 35-year-old woman presented with persistent otalgia, otorrhea,and headache. She had undergone several microdebridements and treatment with topical and systemic antibiotics. Otoscopy revealed an auto mastoid cavity with extensive edema, granulation tissue, and exposed bone. A swab culture grew P aeruginosa. Temporal bone CT revealed extensive bony erosion, but 99mTc scintigraphy was negative.
A cortical mastoidectomy, meatoplasty, and fascia lata grafting were performed.Postoperatively, the patient was prescribed a 6-week course of ciprofloxacin. Five years later, no signs of recurrence were evident.
Patient5.A 65-year-old man presented with persistent and severeOE.His general practitioner had earlier treated him with an oral cephalosporin, amoxicillin/clavulanate, and topical aminoglycoside drops, but he did not 1262 • www.entjournal.com respond. On examination, an extensive mucopurulent discharge, granulation tissue, and exposed bone were noted. A swab culture grew P aeruginosa. CT of the temporal bones demonstrated bony erosion of the floor and the anterior wall of the external auditory canal, but a 9911lTc scan was negative.
The patient was treated aggressively with daily microdebridements and topical aminoglycoside therapy, followed by 6 weeks oforal ciprofloxacin. His symptoms resolved, and he was still asymptomatic at 20 months of follow-up .
Patient6.A39-year-old man presented with a 2-month history ofpersistent otalgia, otorrhea, and headache. He had been treated by his general practitioner with topical aminoglycoside drops and oral amoxicillinlclavulanate, but he remain~d symptomatic. On examination, he had marked edema and granulation and large areas of exposed bone. A swab culture grew P aeruginosa. CT of the temporal bones showed extensive bony erosion, , while findings on 99m Tc scanning were normal.
The patientwas admitted for intravenous ciprofloxacin along with dailydebridement and topical aminoglycoside dressings. His symptoms abated, and he was discharged home on a 6-week course of oral ciprofloxacin. At 20 months, we found no evidence of recurrence.
Discussion
Necrotizing OE begins as a soft-tissue infection of the external auditory canal. Granulation tissue forms on the floor of the canal at the chondro-osseous junction." Histologic evaluation reveals a thickened and inflamed . epidermis along with acute and chronic inflammation of the underlying dermis, most prominently over the osseous portion of the external auditory canal. ' Spread of infection to the skull base can occur in three directions: (1) anteriorly through the fissures of Santorini to involve the infratemporal fossa, parotid gland, and facial nerve at the stylomastoid foramen; (2) posteriorly to invade the mastoid process and the vertical portion of the facial nerve; and (3) medially as an osteomyelitis affecting the jugular foramen, thereby involving cranial nerves IX, X, XI, and XII and possibly causing jugular venous thrombosis, brain abscess, and death.
The precise pathogenesis of necrotizing OE is unknown. Aging and diabetes are both associated with altered immune function, although the specific defects are unclear. They are also associated with abnormalities of small blood vessels, and it has been postulated that microangiopathy in the ear canal predisposes elderly diabetic patients to necrotizing OE.S,6 No direct relation-
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ship has been delineated between the degree of glucose intolerance and diseas e susceptibility.'
No single pathognomonic crit erion defines necrotizing OE.8The diagnosis is generally based on a range ofclinical, laboratory, and radiographic findings. The typical findings of infection are notably absent, as patients are often afebrile and th eir white blood cell and differential counts are generally normal. However, the erythrocyte sedimentation rate is usually markedl y increased, and it can be used to monitor di sease activity."
Certain imaging modaliti es have pro ven to be valuable in the diagnosis of necrotizing OE . Bon e scanning with 99mTc methylene diphosphonate is exquisitely sensitive because the radiotracer accu m ulates at sites of osteoblastic activity. However, bone scans can be relatively nonspecific and positive in simple external otitis." Gallimn citrate Ga67 scans are more specific than bone scans because the radioisotope is incorporated directly into the granulocytes and bacteria. While some authors have reported that gallium scans can be used to follow disease activity, others have noted normal scans in the setting of recurrent disease. I"!' In general, however, anatomic imaging modalities such as CT and m agnetic resonance imaging are more useful than nuclear medicine studies in the assessment ofnecrotizing OE. 8 Anatomic imaging allows for both dise ase locali zation and an assessment of disease progression or resolution. CT scans are ideal for assessing bone ero sion. One prospective study showed that the presence ofbone erosion and soft-tissue abnormalities in the infratemporal fossa were most helpful in making the diagnosis of necrotizing OE, 3 Postulations about the presence of necrotizing OE in nondiabetics have been made by Babiatzki and Sade" and supported by Rubin and Yu.7As mentioned, none ofour 6 patients had diabetes, as confirmed by measurements of fasting glucose blood levels. Necrotizing OE rarely occurs in healthy,nondiabetic, immunocompetent patients.1,5,6 However, bas ed on our findings, we believe that there ma y be an emerging trend in terms of a severe albeit less aggressive form of necrotizing OE that occurs in younger and healthier patients. Even though 4 of our 6 patients had negative 99mTc scans, th ey all manifested clinical ch aracteristics of necrotizing OE. Therefore, we recommend that regardless of age or overall health, a diagnosis of necrotizing OE be considered in any patient who presents with severe otalgia-particularly in the presence of P aeruginosa infection of the external / auditory canal with edema, gran ulation tissue, and bony erosion-and who has not responded to appropriate antibiotic therapy within 3 weeks .
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